Human Glioblastoma-Derived Mesenchymal Stem Cell to Pericytes Transition and Angiogenic Capacity in Glioblastoma Microenvironment.
Tumor vascular formation and maintenance are crucial events in glioblastoma development. Mesenchymal stem cells (MSCs) have been shown to differentiate into pericytes and contribute to neovascularization in the glioma microenvironment. Moreover, glioblastoma-derived mesenchymal stem cells (gb-MSCs), which consist of CD90-MSCs and CD90+MSCs, are a subpopulation of MSCs that are more active in glioma vascularization. However, the functions of gb-MSCs and the microRNA (miRNA) modifications in the glioblastoma microenvironment have not yet been fully elucidated. Here, we focus on the pericyte differentiation potential of gb-MSCs and miRNA modifications in gb-MSCs during new vascular formation and glioblastoma growth. In vitro, surface markers of gb-MSCs were detected by flow cytometry; the differentiation potential was evaluated by Oil Red O staining, Alizarin Red staining and Alcian blue staining; the proliferation and migration of gb-MSCs in different conditioned media were analyzed by the cck8 test and wound-healing assay, respectively; gb-MSC to pericyte transition was detected by immunofluorescence staining and western blot assay; angiogenetic capacity was analyzed by tube formation assay; and levels of cytokines in different supernatant were determined by ELISA. Additionally, RNA was isolated from gb-MSCs, and miRNA modifications were analyzed using the RAffymetrix miRNA microarray Results: We showed that glioblastoma-conditioned medium increased gb-MSC proliferation and migration and was capable of inducing gb-MSC differentiation into pericytes. Glioblastoma secreted angiogenic factors and gb-MSCs incubated in malignant glioblastoma-conditioned medium formed more tube-like structures, and these cells also adhered to tube-like vessels formed by human umbilical vein endothelial cells (HUVECs) on Matrigel to maintain tumor vascular structure in vitro. miRNA expression were also modified in gb-MSCs cultured in malignant glioblastoma-conditioned medium in vitro. These results provide new insight into the functional effects of a subpopulation of MSCs in glioblastoma and may help in the development of novel therapies for solid tumors.